The first successful demonstration of the sterile insect release method (SIRM) was against the screw-worm, Cochliomyia hominivorax, which was eradicated from Curacao Is. in 1954 (BAUMHOVER el al., 1955. This fly was also eradicated from the Florida Peninsula with the same method in 1959 (LACHANCE el al., 1967). The melon fly, Dacus cucurbitae, on Rota Is. and the oriental fruit fly, D. dorsaris, on Guam Is.
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Moss Reoring Facilities applied from November, 1972 to January, 1975 , the density of the melon fly population in January, 1975, just before the beginning of mass-releases was estimated to be about 5% of the peak density. The fly density on Kume Is. at the bottom of yearly fuctuations was lower in early spring of 1974 (when the intensity of control was not so strong) than in 1975 (see Fig. 4 ) but as the population trends in Naha, the control area, and Kume Is. were remarkably different at the end of 1974, we can consider that the decrease in fly density in autumn of 1974 was mainly due to the effect of control practices.
METHODS
Fly pupae to be sterilized and released were reared in thc mass-rearing facility on Ishigaki Is. (NAKAMORI et al., 1975 , KAKIHANA et al., 1975 , NAKAMORI et al., 1976 .
They were transported weekly by air to Naha using a specially dcsigned container and irradiated at a dose of 6-7 kR with a cobalt-60 sourcc, 2 or 3 days before adult eclosion. The pupae were then air-shippcd to Kumc Is. and marked with a fluorescent dye (Whitex SKC -~, Satan Yellow% or Blaze Orange~)at a rate of 4 to 8g per 100,000 pupae. Pupae in specially designed release buckcts were placed in 170 release points distributed over the island. Thc mean distance betwccn points was about 600 m.
Pupae were usually left in release buckets until the next release in order to determine the rate of emergencc.
To evaluatc the ratio of stcrile to wild males in the ficld, 50 monitor traps (plastic traps baited with cue-lure and naled) were distributed over the island. These traps were examined twice a month, and the melon flies caught were brought to the laboratory. Heads of these flies were carefully crushed on filter paper with a glass rod dipped in acetone, and the filter paper was examined under an ultraviolet lamp (2537 /~ or 3650 A/100 V) for fluorescent marks.
Initially we had planned to re!eose 1 million pupae per week, which was near the maximum number of pupae we could produce in our mass-rearing facility at that time. Although the ratio of marked (sterile) to unmarked (normal) males in the monitor traps, M/U, had decreased from March to July, 1975, there was no sign of decrease in the percent egg-hatch in Kume Is. as compared with the control area at Naha, thus we made some modifications in our mass-rearing system to increase the number of pupae up to 2 million per week. After March 1976, we attempted to further increase the number of pupae released up to 4 million per week to accelerate the eradication process. The actual number of pupae released exceeded 3.5 million per week in May, 1976.
Other modifications made in our SIRM project after September, 1975 were as follows :
1. To decrease the mortality of teneral adults due to predation, the design of release buckets was modified to discourage predators.
2. The number of release points was increased from 170 to 200, in order to concentrate sterile flies in localities where host plants were abundant.
3. In June, 1976 the so-called Taiwan-type monitor trap was replaced with the Steiner-type (STEINER, 1957) , the bottom of which was covered with a saran-net to prevent the occurrence of a natural fluorescence in trapped flies due to decomposition of the insects (see below).
To evaluate the effect of sterile-fly releases on the hatchability of eggs, female flies were netted in fields on Kume Is. These females were reared individually in small plastic containers and eggs were collected with an artificial oviposition device (see IWAHASHI et al., 1976) . Eggs deposited in the device were placed on moistened filter paper in petri dishes and kept for 3 days at a constant temperature of 27~ after which the rate of egg-hatch was determined. Bi-monthly examinations of 5 monitor traps and collections of females were also made in Naha, which was the control area where no releases were made.
Infestation levels were checked monthly by collection of fruits of a wild cucurbit plant, Bryonopsis laciniosa, from many localities on Kume Is. More than 2, 000 fruits were examined every month during the experimental period, except April and July, 1975 . Fruits with apparent infestations or punctures were dissected within 2 or 3 days after they were collected and eggs or larvae found were recorded. Fruits containing unhatched eggs were recorded as uninfested. The remaining fruits were kept on moistened sand in plastic containers for 2 or 3 weeks at ambient temperatures to allow pupation and emergence of insects which had previously been overlooked. mortality rate of released pupae was also considered to be another cause of the decrease in the M/U ratio ( Fig. 2-a) September, only 3 of 524 females, examined for a total of 51 days, laid 200 eggs, and 9 of these hatched (4. 5%). Although percent egg-hatch was higher in September than in July, this may have been due to sampling errors related to the very small number of females which laid eggs. In December we were unable to obtain a value for percent egg-hatch on Kume Is., since 383 females examined for a total of 45 days laid no eggs. //8 is zero in our experiment when an irradiation dose of 6-7 kR was applied to pupae 2 or 3 days before adult eclosion. If we know Ha, Hc and C, we can estimate the ratio of sterile to normal males (S/N) from Eq. 1, that is, S H,,-H~ 1
RESULTS
For the value of C, 0.7 was tentatively used, based on the results of laboratory experiments on sexual competitiveness of irradiated melon flies (TERUYA and ZUKEYAMA, 1975 TERUYA and ZUKEYAMA (in preparation) showed that females irradiated at 6-7 kR are infecund. Thus, we can also estimate the ratio of sterile to normal females based on the ratio of females which oviposited (including both fertile and sterile eggs) to the total number of females collected on Kume Is. and Naha.
That is, and
R-~C~/Co (3)
Sf Ts-RT, Ns = RT.
where Ss = Number of sterile females in treated area.
Ns: Number of normal females in treated area. Cs = Number of females collected in control area. Co = Number of females collected in control area and which oviposited eggs.
Tr= Number of females collected in treated area. To= Number of females collected in treated area and which oviposited eggs. Substituting values shown in Table 1 September was probably due to sampling error in To and Hc and also to underestimation of the M/U ratio (see below). Fig. 3 shows changes in percent infestation of fruits of B. laciniosa by the melon fly before, and during, the mass-releases on Kume Is. If it can be assumed that the percent infestation of fruits reflects the density of the melon fly population even when the density of the fly population is very low, percent infestation can be presented In Septembr, when 5081 fruits were examined, the percent infestation rose to 0.06.
From October, 1976 to April, 1977, a total of 73,788 fruits of B. laciniosa was gathered on Kume Is. and examined in Naha, but there was no sign of melon fly infestation during these seven months. caught both marked and unmarked flies during the SIRM project, the latter were counted as wild males. It is noted that after the beginning of the SIRM the number of unmarked flies on Kume Is. had increased.
In April, 1975 the number of unmarked flies on Kume Is. was 405 per 1,000 trap-days. This density was ten times higher than that recorded in February, when mass-releases were initiated, and nearly the same as that obtained before suppression.
Although the numbers of melon flies caught in traps at Naha were always higher than those on Kume Is., populations at both locations fluctuated in the same manner from August, 1975 to July, 1976 . After July, 1976 , the melon fly population on Kume
Is. began to decrease, in spite of the fact that the population in the control area was increasing. This suggests that the suppressive effect of mass-releases had reached a level which was sufficient to decrease the population of the next generation. As mentioned earlier, there was no sign of infestation of fruits by the melon fly on Kume
Is. since October, 1976. However, unmarked flies were still found in monitor traps, probably due to the fact that marking of flies with fluorescent dye powder was not perfect. In February, 1977 the number of unmarked flies decreased to 4.2 per 1,000
trap-days. This value was about 0.4% of the peak density, however, for the abovementioned reason, it is considered to be an overestimation of the wild fly density.
DISCUSSION
As mentioned earlier, IT6 et al. (1974) estimated that the number of male flies inhabiting Kume Is. in the peak season of 1972 was about 2. 5 million. It was also estimated that the fly population decreased to about 5 % of the peak season density, following the application of control treatment (IWAHASHI et al., 1975) . We initially From Fig. 4 we can see that the population in the control area increased after July, 1976, while that on Kume Is. was on the decrease. At the same time, a remarkable decrease in the percent egg-hatch took place. These results sugges t that our mass-releases started to suppress and reduce the wild fly population on Kume Is.
since July, 1976. The sharp reduction of percent infestation of host fruits took place from May, 1976 onward (Fig. 3) . This rapid decrease started from May, 1976 when the M/U ratio reached about 7 and the rate of egg-hatch decreased to 20%. Twenty to thirty percent in the rate of egg-hatch during peak population season may be a critical point for the success of an eradication project with SIRM.
During the SIRM program on Kume Is., all flies released were marked with a fluorescent dye powder. The monitor traps on Kume Is. thus caught both marked and unmarked flies. As mentioned previously, we recorded as marked only those flies which showed unmistakable fluorescence. It was considered that the M/U ratio was always lower than the actual ratio of sterile to normal flies. That is to say, the number of unmarked flies caught in monitor traps during the SIRM was always larger than the true number of wild males. The M/U value reached a constant level around 100 from October, 1976 onward. This could mean that marking with fluorescent dye was not complete or some flies lost their dye before they were trapped.
If we assume that 99% of the released flies were properly marked on the ptilinum, the M/U would never exceed 100 even when the population had been eradicated.
Since we do not have data on the percent of marked released flies in those months when the number of unmarked flies caught in monitor traps on Kume Is.
began to decrease, we do not know exactly when the wild population began to decrease rapidly, however it was probably 1 or 2 months earlier than July, 1976.
We consider that eradication of the melon fly population on Kume Is. with the SIRM was achieved by April, 1977.
SUMMARY
The sterile insect release method was applied to eradicate the melon fly, Weekly releases of I to 1.5 million flies irradiated as pupae with 6-7 kR from a cobalt-60 source did not decrease the wild melon fly population. Releases of 1.5-2 million pupae per week made from September, 1975 to January, 1976 decreased the percent egg-hatch of females caught on Kume Is., but did not decrease the percent infestation significantly. The number of pupae released was increased from February, 1976 to accelerate the eradication process. When the number of pupae released exceeded 3.5 million per week, a rapid increase in the ratio of marked (sterile) to unmarked (wild) flies, a remarkable decrease in percent egg-hatch, and a decrease in percent infestation of fruits were observed. There has been no sign of melon fly infestation in wild cucurbit fruits from October, 1976 to the present time (April, 1977) , despite the fact that more than 70,000 fruits were carefully examined. The eradication of the melon fly from Kume Is. was thus achieved by April, 1977, after the release of 264 million sterile fly pupae.
